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Topics 
• Preparation of Environment (POE) and Autonomous Systems 
• Collaborative Autonomy 
• Collaborative, Cross-domain Autonomy 
• Collaborative, Cross-domain Autonomy POE 
• Summary 
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Preparation of Environment (POE) and Autonomous Systems 
• Preparation of environment (POE) objective examples 
- Obtain intelligence – GEOINT, SIGINT, COMINT, and many others 
- Establish infrastructure – safe landing zones, COMM networks, and much more 
- Assess operational timing 
• POE risk examples 
- Loss of human life 
- Early adversary detection 
- Inaccessible regions 
- Inefficient resource utilization 
• Autonomous systems have the potential improve POE operations  
- Key to supporting POE objectives and reducing risks – collaborative, cross-domain 
autonomy 
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Collaborative Team 
- Common mission 
- Distributed tasking 
- Dynamic environment 
- Human in cockpit 
Collaborative Autonomy 
Unmanned Vehicles 
- Remotely piloted 
- Requires a team of 
operators 
- Persistent communications 
- Requires minimal autonomy  
Collaborative Autonomous Systems 
- High level mission tasking 
- Sensing and perception 
- Distributed execution to accomplish 
mission goals 
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Collaborative Autonomy  
• Collaborative autonomy is difficult 
- Mission planning 
- Manned-unmanned platform operation teaming 
- Distributed, reactive tasking 
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Collaborative, Cross-domain Autonomy  
• Collaborative, cross-domain autonomy is even more difficult 
- Dynamic platform domain synchronization 
- Distributed detection, tracking, and identification 
- Cross-domain communication channels 
- Distributed sensing and perception 
- Multi-domain data fusion 
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Collaborative, Cross-domain Autonomy POE 
• POE platform function examples 
- Ground: terrain mapping, GEOINT, SIGINT, COMM relay 
- UAV: situational awareness (SA), SIGINT, COMM relay, jamming 
- USV: transport, SIGINT, jamming, COMM relay 
- UUV: undersea mapping, SIGINT, COMM relay 
• Strike support functions 
- SA, SIGINT, COMM relay, jamming 
• Post-strike support functions 
- SA, COMM relay, battle damage assessment (BDA) 
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Example Preparation of Environment (POE) Concept 
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• Vehicle capabilities 
- Range, duration, payload capacity, launch and 
recovery methods 
• Payloads 
- Sensors, transport assets 
• Degraded or denied communications 
- Inferred communications 
- Message relay via swarm elements 
- Obscurants 
• Position, navigation, and timing (PNT) 
- Denied or limited GPS, INS, visual odometry and 
navigation 
• Advanced collaborative algorithms 
- Interpret commander’s intent to execute mission 
- Swarm vs. swarm capabilities 
• Data fusion 
- Multiple aspects, multiple sensor modalities, fusion 
and extraction algorithms 
• Testing 
- Live, virtual, constructive (LVC), comprehensive 
autonomy testing, range capabilities, networked 
ranges 
• Trust 





Collaborative, Cross-domain Autonomy POE Challenges 
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Summary 
• Collaborative, cross-domain autonomous systems have the potential to conduct 
complex missions with minimal human interaction or oversight 
• Multiple technologies are required to achieve this potential 
- Ability to perceive and interpret a scene using a variety of sensors across multiple domains and 
locations 
- Robust communication networks, employing waveform and spectrum adaptation 
- Distributed decision and tasking algorithms for collaborative control in a dynamic environment 
- Ability to interpret commander’s intent and decompose into tasks to execute complex missions 
• GTRI is leading research in each of these areas and is recognized within the DoD 
community as a leading contributor 
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Backup 
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Progression of UxV Autonomy 
Single Vehicle Autonomy Distributed Tasking Complex Mission Execution 
• Vehicles may sense 
and adapt to execute 
mission • Vehicles share situational 
awareness and make 
distributed tasking decisions 
• High level mission plan is 
assigned to the team 
• Mission plan is decomposed 
into tasks and assigned 
autonomously 
• Extended capabilities including 
ISR, EA, strike 
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Autonomous EW Mission Demonstration 
• Threat location and stimulation 
• Technique selection 
• Positioning unmanned vehicles for 
jamming to protect manned platform 
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Live, Virtual, Constructive (LVC) Tests  
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Autonomy Validation, Introspection, and Assessment (AVIA) 
- Assess Capabilities Beyond Operational Envelope: 10x – 100x More Scenarios 
- Address ACTUV Operational Concerns 
- Provide >10x Reduction In Time To Field ACTUV: Reduce ACTUV Entry from 42 Days to < 1 Day 
Rapidly Conduct Massive Numbers of Analytic Assessments of ACTUV Autonomy in 
Complex, Dynamic Scenarios 
Impact 
